THE CASE OF RICHARD CABOT
Paul Dudley White, the distinguished cardiologist, wrote of Richard Cabot (Figure 1 ) after his death:
In every generation there are restless souls who cannot be made to fi t the common mold. A few of these are valuable in keeping their communities and professions in a ferment by their constant challenge to the existing order of man's thought and action. But when, in addition to possessing these attributes, a rare individual is endowed with the divine fi re and makes important contributions to the pioneering progress of humanity, then indeed we recognize a great leader. In the thick of the fray such recognition comes slowly but as soon as the smoke of the battle clears the acclaim is universal (1) .
Born into an old Bostonian family in 1868, Cabot was graduated from Harvard College in 1889 with a major in philosophy, his father's pursuit. After considering a career in the Unitarian ministry, he chose medicine and was graduated from Harvard Medical School in 1892 at age 24. His senior thesis was "Th e Medical Bearing of Mind-Care," a study of healing by Christian Science.
During his internship at Massachusetts General Hospital, Cabot published a paper entitled "Leucocytosis as an Element in the Prognosis of Pneumonia," in which he described the elevated white blood cell count in pyogenic infections (1) . Cabot spent the following year in hematologic research. His studies of blood culminated in his fi rst book, A Guide to the Clinical Examination of the Blood, which was published in 1896 and went through fi ve editions. In its preface he wrote that it was "the fi rst book of its kind, so far as I am aware." Despite a busy private practice and service to outpatients at Massachusetts General Hospital, Cabot Cabot devoted much time to clinical research, gathering data from a large number of cases and then applying statistical analysis. He sought facts. After examining autopsy reports of 3000 cases, Cabot wrote in 1912 a controversial paper in which he pointed out "a goodly number of 'classic' time-honored mistakes in diagnosis" (2) . In response to a Chicago physician who criticized his pessimism, Cabot wrote:
When he has had three thousand clinical diagnoses criticized at autopsy by an independent and unprejudiced pathologist who makes full bacteriologic and histologic examinations of every case, he will fi nd, I believe, that the facts are not less unpleasant than I have stated them to be. He will know that his most scrupulous and careful examination of the precordia often fails to reveal acute pericarditis when it is present; that his examination of the urine will not always distinguish either acute or chronic nephritis from other conditions resembling them, and that mitral stenosis and aortic stenosis are sometimes overlooked by the best diagnosticians (3).
Cabot's paper, "Th e Four Common Types of Heart Disease," appeared in 1914 and is a landmark in medical history. For the fi rst time, heart disease was classifi ed according to its cause, which was a revolutionary point of view. He reported that 93% of 600 cases of heart disease were of either rheumatic, atherosclerotic, syphilitic, or nephritic etiology. Paul Dudley White described Cabot as the greatest contributor to cardiology in his generation (1) .
After Walter B. Cannon introduced the idea of case teaching in medicine in 1900, Cabot became its most ardent advocate. His Exercises in Diff erential Diagnosis, published in 1902, consisted of 43 case summaries, each ending with the questions: "Diagnosis? Prognosis? Treatment?" Cabot stressed the importance of deciding on a diagnosis and writing it down. He believed that "after the student has learned to open his eyes and see, he must learn to shut them and think" (4) . He considered the case method superior to other methods of teaching medicine. Wrote Cabot, By using this method a single teacher can keep a large class of students actively busy. Th ey are not merely listening or watching; they are doing the work of construction themselves. In lectures or large amphitheatre clinics the whole class is managed by one teacher, but the teacher does the work and hence the student's gain is relatively slight (4).
Cabot believed strongly in student participation, that the case method of teaching succeeds when the students are called on by name, that "only if no one in the class knows the answer should the teacher give it himself; for the process of answering serves to fi x the fact in the student's mind and he should never be deprived of this benefi t" (4) . Th e clinicopathologic conference, or CPC, was originated by Cabot in 1910, a result of his emphasis on the case study and the confi rmation of a diagnosis by autopsy. His regular conference was held at Massachusetts General Hospital, a record of which was edited by him and published in the Boston Medical and Surgical Journal (now the New England Journal of Medicine) from 1924 to 1935.
Apart from his medical activities, Cabot gave much attention to social services, which he founded at Massachusetts General Hospital in 1905. His book, Social Service and the Art of Healing, appeared in 1909. Cabot's lifelong interest in ethics resulted in several books on the subject, and in 1919 at age 51, he was appointed professor of social ethics in addition to professor of clinical medicine. He was working on a philosophical treatise called "Creation" when he died in Boston in 1939.
HERRICK AND HEART DISEASE
At the 1912 meeting of the Association of American Physicians, James B. Herrick ( Figure  2 ) read a paper entitled "Clinical Features of Sudden Obstruction of the Coronary Arteries," which is now considered a classic. For Herrick, however, the event was a disaster:
In 1912 when I arose to read my paper at the Association, I was elated, for I knew I had a substantial contribution to present. I read it, and it fell fl at as a pancake. No one discussed it except Emanuel Libman, and he discussed every paper read there that day. I was sunk in disappointment and despair (5).
It was not until Herrick readdressed the same association in 1919 that his views fi nally received proper attention.
Born in Oak Park, Illinois, in 1861, Herrick graduated from the University of Michigan in 1882 and taught English, Latin, and Greek for several years in a high school. He graduated from Rush Medical College in 1888 and interned at Cook County Hospital. He entered practice in Chicago in 1890 and was appointed to the staff s of Cook County Hospital and Presbyterian Hospital. His fi rst book, A Manual of Medical Diagnosis, was published in 1895 when he was age 34 . In 1900 he decided to engage only in consulting and became widely known as a master clinician and teacher. Aside from his accomplishments in cardiology, Herrick called attention to anemia secondary to chronic blood loss in 1902 and wrote the fi rst description of sickle cell anemia in 1910 (6) .
Th e prevailing opinion of coronary obstruction in Herrick's early years was that it usually resulted in sudden death because the coronary arteries were believed to be end arteries, lacking suffi cient anastomoses. Conheim lent support to this pessimistic view of coronary obstruction; Herrick disagreed, writing:
Obstruction of a coronary artery or any of its large branches has long been regarded as a serious accident. Several events contributed toward the prevalence of the view that this condition was almost always suddenly fatal. . . . But there are reasons for believing that even large branches of the coronary arteries may be occluded-at times acutely occluded-without resulting death, at least without death in the immediate future. Even the main trunk may at times be obstructed and the patient live. It is the object of this paper to present a few facts along this line, and particularly to describe some of the clinical manifestations of sudden yet not immediately fatal cases of coronary obstruction (7).
Herrick's medical experience at the bedside enabled him to diff erentiate clinical manifestations of coronary obstruction when no one had before. His classifi cation consisted of the following four events: 1) instantaneous, perhaps painless, death; 2) severe angina followed minutes later by shock and death; 3) mild, nonfatal angina; and 4) severe angina that is usually eventually fatal, but not immediately. Herrick concluded with an insight concerning a therapeutic dilemma that remains today: "Th e hope for the damaged myocardium lies in the direction of securing a supply of blood through friendly neighboring vessels so as to restore so far as possible its functional integrity." Herrick advocated use of digitalis instead of nitrates in the treatment of sudden coronary obstruction and recommended bed rest for 6 weeks.
In 1930 Herrick received the Kober Medal for distinguished research in medicine conferred by the Association of American Physicians, and in 1939 he received a Distinguished Service Medal from the American Medical Association. His bibliography includes at least 163 medical articles and 9 papers presented to the Chicago Literary Club. Apart from his classical scholarship, Herrick was interested in medical history. In 1942 he published A Short History of Cardiology, which covered the subject from Harvey to Roentgen. In a review of the book, Paul Dudley White wrote:
Selected medical luminaries Th e next to the last chapter, devoted to coronary disease, is of particular interest in its attempt to explain the lapse in interest in the subject between 1900 and 1912. . . . Sudden deaths and temporary invalidism from heart disease were occurring commonly throughout that century, pathologists were fi nding scars in the heart and other evidences of serious coronary disease, but there was no clinician to put all the facts together until Herrick himself analyzed the problem. Th e occasional references in the literature to which he himself refers, although interesting, and of course accumulative, nevertheless do not take away in my mind at all from the luster of Herrick's own accomplishment in his classic paper in 1912. Th e only outstanding omission in the book as I see it is the lack of recognition of the importance of his own contribution. It undoubtedly is from sincere modesty (8).
Herrick described much of his life in his Memories of Eighty Years, in which he mentions his fi rst encounter with Osler in 1898: "A more inspiring, delightful hour I had never spent. I had fallen victim-a willing one-to the charm of the Osler personality." Herrick died in 1954, having read everything written by Chaucer, his favorite author.
TRUDEAU AT LAKE SARANAC
When Edward L. Trudeau ( Figure 3 ) was carried to the Adirondack Mountains of New York in 1873 at age 24, "it was to die," he later remarked. He had graduated from the College of Physicians and Surgeons of Columbia University in 1871, had entered general practice in New York City, and had been married less than a year when Janeway found the upper two-thirds of his left lung involved by active tuberculosis. Th e eff ect on Trudeau's life was overwhelming. In his autobiography he wrote:
I think I know something of the feelings of the man at the bar who is told he is to be hanged on a given date, for in those days pulmonary consumption was considered an absolutely fatal disease. I pulled myself together-escaped from the offi ce, after thanking the doctor for his examination. When I got outside, I felt stunned. It seemed to me the world had suddenly grown dark. Th e sun was shining, and the street was fi lled with the rush and noise of traffi c but to me the world had lost every vestige of brightness. I had consumption-that most fatal of diseases! Had I not seen all its horrors in my brother's case? It meant death and I had never thought of death before! Was I ready to die? How could I tell my wife whom I had just left in unconscious happiness with the little baby in our new house? And my rose-coloured dreams of achievement and professional success in New York. Th ey were all shattered now, and in their place only exile and the inevitable end remained (9) .
What transpired in Trudeau's 43 years at Lake Saranac in the Adirondacks was remarkable. With virtually no knowledge of bacteriology and no scientifi c training, he began investigations on tuberculosis and a medical practice that would eventually draw patients from all over the world. Th e attraction, apart from his vivacious personality, was the sanatorium Trudeau established at Lake Saranac, the fi rst devoted exclusively to the treatment of tuberculosis in the United States of America.
Th e investigative work of Trudeau concerned primarily the tubercle bacillus. He was the fi rst in this country to cultivate it, and his Environment Experiment, conducted in 1886 and 1887, was simple and brilliant. He found that 1) rabbits subject to confi nement, bad air, and restricted food, but not the bacillus, did not contract tuberculosis; 2) rabbits under the same poor conditions, inoculated with the bacillus, suff ered greatly from tuberculosis; and 3) rabbits similarly inoculated, but turned loose on an island near his camp, recovered. Th is experiment gave him confi dence in the environmental therapy he advocated to his patients:
Th is showed me conclusively that bad surroundings of themselves could not produce tuberculosis, and when once the germs gained access to the body, the course of the disease was greatly infl uenced, by a favorable or an unfavorable environment. Th e essence of sanitarium treatment was a favorable environment so far as climate, fresh air, food, and regulation of the patient's habits were concerned, and I felt greatly encouraged as to the soundness of the method of treatment the sanitarium represented, even though it did not aim directly at the destruction of the germ (9).
Trudeau was much loved by his patients, who included Robert Louis Stevenson in 1887. Although Stevenson was "not really ill," according to Trudeau, the two men enjoyed stimulating conversation and became friends. Trudeau loved the Adirondack wilderness and was an avid hunter and fi sherman. His skill with the gun and rod gained him the admiration and frequent fellowship of mountain guides. Cabot said of Trudeau:
In 1888, when I fi rst saw him, he was splendid, to look at. His upright, trig, military carriage, his fi ne, resonant voice, the warmth and beauty of his smile, struck everyone at fi rst glance. Th ese three attributes he preserved even to the end of his life. Th ey were all manifestations of his unquenchable courage (10).
Osler wrote that Trudeau "had the good fortune to be made of the stuff that attracts to himself only the best, as a magnet picks out iron" (11) .
Trudeau wrote 53 medical papers, most of them short, often representing experimental work of 5 or more years. He confi ned himself mostly to pulmonology, in which fi eld his diagnostic and prognostic abilities were exquisite:
Th ese he used for years with wisdom and skill in determining just who, among the many patients who presented themselves as applicants for admission to the sanitarium, were most likely to be benefi ted by the advantages which it off ered. As he has said himself, this was not an easy task; it was one in the exercise of which he was often criticized; but it was precisely those patients in whom the process was at its earliest stages, to whom the sanitarium was especially likely to give that help which might turn the scale. From this standpoint Dr. Trudeau exercised remarkable ability and discrimination. But often he went farther and exercised an insight and charity so exquisite that those of us who have experienced it can never forget. He knew not only how to choose those whose lives were most likely to be saved; but he knew how to choose those whose lives were most worth saving (12) .
Trudeau left a legacy in pulmonology. He was not only a careful clinician and investigator but also a magnifi cent teacher. No young physician under him ever voluntarily left his service.
WEIR MITCHELL OF PHILADELPHIA
American neurology really began during the Civil War, chiefl y through the work of S. Weir Mitchell ( Figure 4) recognized the opportunity aff orded by Turner's Lane Hospital, writing, "Never before in medical history has there been collected for study and treatment so remarkable a series of nerve injuries" (14) . Th eir method of study began with an accurate account of each patient's symptoms and signs:
Keen, Morehouse, and I worked on at notetaking often as late as 12 or 1 at night, and when we got through walked home, talking over our cases. . . . Th e cases were of amazing interest. Here at one time were eighty epileptics, and every kind of nerve wound, palsies, choreas, stump disorders (14) .
Causalgia was observed in numerous soldiers at Turner's Lane Hospital. Th e pain was described as an intense, diff use, burning sensation, subject to exacerbation by stimuli, mental as well as physical. Treatment at the time included water dressings and morphine injections. Mitchell (15) described causalgia as "the most terrible of all the tortures which a nerve wound may infl ict." He was a master of clinical case descriptions, and the following is an account of a case of causalgia in a Union soldier wounded in battle:
H., aged thirty-nine, New York, was shot July 2, 1863, through the inner edge of the right biceps, half an inch above the internal condyle of the humerus; the ball passed backward and downward. Th e musket fell from his left hand, and the right, grasping the rod, was twisted towards the chest and bent at the elbow. He walked to the rear. He cannot tell how much motion was lost, but he knows that he had instant pain in the median distribution, with tenderness of the palm, even on the fi rst day, and a sense of numbness. My notes described him on entering our wards as presenting the following symptoms: the temperature of the two palms is alike. Th e back of the hand looks as usual, but the skin of the palm is delicate and thin, and without eruption. Th e joints of the fi ngers are swollen, and the hand secretes freely a sour, ill-smelling sweat. Th e pain is, in the fi rst place, neuralgic, and darting down the median nerve track into the fi ngers; while in the second place, there is burning in the palm and up the anterior face of the fi ngers.
Pressure on the cicatrix gave no pain, but the median nerve below that point was tender, and pressure upon it caused pain in the hand. Th ere was slight want of tactile sensibility in the median distribution in the hand, but the parts receiving the ulnar nerve presented no sign of injury. Th e hyperesthesia of the palm was excessive, so that even to blow on it seemed to give pain. He kept it wrapped up and wet, but could not endure to pour water on to the palm, preferring to wet the dorsum of the hand and allow the fl uid to run around, so as by degrees to soak the palm. After a few weeks of this torment he became so sensitive that the rustle of a paper or of a woman's dress, the sound of feet, the noise of a band, all appeared to increase his pain. His countenance at this time was worn, pinched, anaemic, his temper irritable, and his manner so odd that some of the attendants believed him insane. When questioned as to his condition he assured me that every strong moral emotion made him worse,-anger or disappointment expressing themselves cruelly in the aching limb (15) . After the Civil War, Mitchell limited his practice to consultations in neurologic disease, for his reputation was wide and his service in demand. He Apart from his contributions to physiology, Cannon introduced the case method of teaching medicine, later championed by Richard Cabot. Wrote Cannon:
Selected medical luminaries
When I was a medical student in the late nineties it was customary for us to be subjected to four hours of continuous lecturing, from two until six o'clock fi ve days of every week, mainly on subjects concerned with human beings, their diseases, the means of diagnosing the diseases, and the proper modes of treatment. At that time my roommate was a law student, Harry A. Bigelow, later Dean of the Law School at the University of Chicago. I could not help noting the eagerness and zest with which he and his fellow students discussed cases and their implications and comparing this with the dreary and benumbing process we medical students endured as we fi lled our notebooks. In my senior year in the Medical School I wrote an article which was published in Th e Boston Medical and Surgical Journal under the title, "Th e Case System of Teaching Systematic Medicine." Th e idea of using printed clinical records, that I suggested as a basis for discussing diagnosis and proper treatment, was at once favorably received and put to use. Case books on diseases of the nervous system, on general medicine, and on diseases of children soon appeared. Many of the hours which had formerly dragged in mere passive recording in notebooks what the professor recited-often from another notebook!-now sped away in a lively exchange of views among the students themselves and with their instructors. Th at reform started about 1900 (16) .
During his medical school years, Cannon also published two classic papers on gastrointestinal movements observed for the fi rst time by x-rays. Th ese early studies led to his interest in the autonomic nervous system. In 1896 Professor Henry P. Bowditch urged Cannon, then a freshman medical student, to utilize the newly discovered roentgen ray to study digestion in animals. Cannon fed a goose a bolus of food mixed with bismuth, opaque to x-rays, and recorded a transit time of 12 seconds down the esophagus, demonstrating constant movement characteristic of peristaltic motion (17) . Th is initial experiment led to further studies on the motility of the esophagus, stomach, and intestines, but Cannon encountered occasional diffi culty interpreting the peristaltic behavior of the animals:
In some animals the peristalsis was perfectly evident and in others there was no sign of activity. Several weeks passed before I discovered that this was associated with a diff erence in sex: the male cats were restive and excited on being fastened to the holder; the female cats, especially if elderly, submitted with calmness to the restraint, and in them peristaltic waves took their normal course (18) .
Th ese passive observations led to experiments demonstrating that "the stomach movements are inhibited whenever the cat shows signs of anxiety, rage, or distress" (19) . Cannon then focused on the vagus and splanchnic nerves to determine which inhibited peristalsis. His experiments were simple and described in his book Th e Mechanical Factors of Digestion, from which the following is quoted:
When the vagus nerves were severed, and the splanchnic nerves alone remained, respiratory distress caused total cessation of the movements of the stomach and small intestine. Impulses along the splanchnic nerves, therefore, physiologically inhibit not only the intestine, but the stomach as well. When the splanchnic nerves were cut and the vagi alone remained, respiratory distress had no eff ect upon the small intestine (20) .
Cannon then demonstrated that epinephrine causes relaxation of the entire gastrointestinal tract, except at the pyloric, ileocolic, and internal anal sphincters.
For 35 years Cannon studied the sympathetic nervous system, arriving at several generalizations. He described the emergency "fi ght or fl ight" response. He introduced the law of denervation, the supersensitivity of denervated structures. He also attributed to the sympathetic nervous system a major role in homeostasis. Author of eight books, his Bodily Changes in Pain, Hunger, Fear and Rage (21) , and Th e Wisdom of the Body (22) present his views on the sympathetic nervous system and homeostasis, respectively. His last book, Th e Way of an Investigator (16) , published the year of his death, is rich in medical history, autobiography, and the philosophy that guided his eminent life. Come with me for a few moments on a lovely June day in 1822, to what were then far-off northern wilds, to the Island of Michilimackinac, where the waters of Lake Michigan and Lake Huron unite and where stands Fort Mackinac, rich in the memories of Indian and voyageur, one of the four important posts on the upper lakes in the days when the rose and fl eurde-lys strove for the mastery of the western world (23).
Beaumont was the only physician on the island in June 1822 when Alexis St. Martin, a 19-year-old French Canadian, was accidentally shot by a gun in the store of the American Fur Company. Beaumont's record of the event follows:
I was called to him immediately after the accident. Found a portion of the Lungs as large as a turkey's egg protruding through the external wound, lacerated and burnt, and below this another protrusion resembling a portion of the Stomach, what at fi rst view I could not believe possible to be that organ in that situation with the subject surviving, but on closer examination I found it to be actually the Stomach, with a puncture in the protruding portion large enough to receive my fore-fi nger, and through which a portion of his food that he had taken for breakfast had come out and lodged among his apparel. In this dilemma I considered my attempt to save his life entirely useless (24) . Under Beaumont's care, St. Martin survived the immediate eff ects of the wound but acquired a gastrocutaneous fi stula, where the wounded stomach adhered to intercostal muscles. St. Martin remained debilitated and destitute after 10 months, so Beaumont took him into his own home and sustained him.
After 2 years of treating St. Martin, Beaumont published a letter describing "A Case of Wounded Stomach" in the Philadelphia Medical Recorder in January 1825. His scientifi c curiosity was increasing at the same time, and he wrote in his journal:
Th is case aff ords an excellent opportunity for experimenting upon the gastric fl uids and process of digestion. It would give no pain, nor cause the least uneasiness, to extract a gill of fl uid every two or three days, for it frequently fl ows out spontaneously in considerable quantities. Various kinds of digestible substances might be introduced into the stomach and then easily examined during the process of digestion. I may, therefore, be able hereafter to give some interesting experiments on these subjects (24 (23) considered the following to be the important contributions of Beaumont: 1) a more accurate and complete description of gastric juice; 2) confi rmation of the previous observation that hydrochloric acid was the important acid of gastric juice; 3) recognition that gastric juice and mucus were separate secretions; 4) establishment of the infl uence of mental disturbance on secretion of gastric juice and digestion; 5) a more accurate and fuller comparison of the action of gastric juice inside and outside the stomach; 6) refutation of many erroneous opinions; 7) the fi rst comprehensive study of motions of the stomach; and 8) a table of the digestibility of diff erent articles of diet.
St. Martin left Beaumont forever in 1834. A year later, at age 50, Beaumont was ordered to St. Louis, where he lived the rest of his life and engaged in a lucrative private practice. When Captain Robert E. Lee and his family were stationed at St. Louis, they dined often at the Beaumont home. When he was ordered to Florida after 4 years in St. Louis, Beaumont submitted a conditional resignation, which was accepted in 1840, ending 25 years of military service. He died in 1853 at age 68 but will be remembered for an extraordinary 9-year period of his life, from 1825 to 1833, during which his 238 experiments on St. Martin were conducted. As Osler said, "Th e man and the opportunity had met" (23) .
Selected medical luminaries GOLDBERGER AND THE MAL DE LA ROSA 1 When Goethe crossed the Alps from Austria into Italy in 1786, he made many observations on pellagrins, recording in his journal: I know little, if anything, pleasing to say about the people. As soon as the sun rose over the Brenner paths in the Alps I noticed a decided change in their appearance, and especially displeasing to me was the brownish tan color of the women. Th eir features indicated misery, and the children were just as pitiful to behold; the men were little better, though their general features were regular and good. . . . I believe the cause of this sickly condition is found in the continued use of Turkish and heath corn.
In 1735 Casal announced that pellagra was a malady caused by food, and for nearly two centuries a group called zeists held the belief that intoxication of poisons in Indian corn caused pellagra. In 1905 Sabmon proposed a diff erent etiology, claiming that pellagra was an insect-borne disease, similar to sleeping sickness, malaria, and yellow fever, leading to a second group called anti-zeists. Although pellagra was almost two centuries old in Europe, the question of etiology was still unanswered in 1908 when pellagra was noted to be alarmingly prevalent in southern parts of the United States, particularly in prisons and orphanages. In the report of the distinguished Th ompson-McFadden Commission in 1914, this conclusion was reached: "Pellagra is in all probability a specifi c infectious disease communicable from person to person by means at present unknown." Such was the situation when the US Public Health Service appointed one of its members, Joseph Goldberger (Figure 7) , to work on the problem. What is remarkable about Goldberger's achievement is not only that he determined the general cause of pellagra but that he did so with brilliant method (25) .
Already highly regarded for his research on infectious diseases, Goldberger confessed to his wife on receiving this assignment at age 40, "I have never faced anything with greater reluctance" (26) . He knew nothing about pellagra and had never seen a case before he began to visit pellagrins in orphanages, insane asylums, prisons, and hospitals throughout the South. A colleague of his wrote that "Goldberger with a new problem was emotionally the boy with a new pair of skates and intellectually Sherlock Holmes with a new murder mystery" (27) .
Goldberger made two distinct observations quickly: 1) that the attendants of pellagrins never got pellagra; and 2) that orphans age 6 through 12 years suff ered overwhelmingly from pellagra. With the fi rst observation he considered the disease noncontagious. Th e second observation led him to believe that it was of dietary etiology, because orphans under 1 Mal de la Rosa is a Spanish term for pellagra, meaning "sickness of the rose." age 6 got a large quantity of milk, and orphans over age 12 obtained a better supply of meat. By improving the diet of orphans he noted recovery from pellagra and no recurrence, drawing the conclusion that "pellagra may be prevented by appropriate diet without alteration in the environment, hygenic or sanitary" (28) .
Goldberger sought to prove his theory by an experiment at a Mississippi penitentiary. In exchange for their pardon, 11 convicts volunteered to eat a pellagra-producing diet. Goldberger's report follows:
Th e diet given them consisted of biscuits, fried mush, grits and brown gravy, syrup, corn bread, cabbage, sweet potatoes, rice, collards, and coff ee with sugar. All components of the dietary [sic] were of the best quality and were properly cooked.
Although the occurrence of nervous symptoms and gastro-intestinal disturbances was noted early, it was not until . . . about fi ve months after the beginning of the restricted diet, that the skin symptoms so characteristic of pellagra began to develop. Th e symptoms are considered as typical, every precaution being taken to make sure they were not caused by any other disease. Th e convicts upon whom the experiment was being made, as well as twenty other convicts who were selected as controls, were kept under continuous medical surveillance. No cases of pellagra developed in camp, excepting among those men who were on the restricted diet. Th e experimenters have, therefore, drawn the conclusion that pellagra has been caused in at least six of eleven volunteers as a result of the one-sided diet on which they subsisted (29) .
In spite of the evidence, many physicians remained unconvinced of pellagra's dietary etiology. Goldberger went on to conduct astonishing experiments on himself and willing associates to rule out the possibility of an infectious origin. His wife wrote this account:
Secretions were obtained by wiping the nose and naso-pharynx of pellagra patients with a cotton swab. Th ese swabs were transferred at once, rubbing them over the mucosa and nasopharynx fi rst of Dr. Wheeler by Dr. Goldberger, and then of Dr. Goldberger by Dr. Wheeler. Further experiments took place in that month, and in May and June of 1916. Seven separate groups (twenty men and one woman) swallowed in capsules the most neauseating diabolical concoctions made up of secretions of blood, feces, and urine of pellagra patients. Dr. Goldberger himself was a member of each of these groups. On May 7, 1916 , I begged to be one of the volunteers and joined him, Dr. Wheeler, and four other men at the hospital in Spartanburg. Th e men would not consent to my swallowing the pills, but I was given by hypodermic in the abdomen an injection of the blood of a woman dying of pellagra. Not one of us ever showed, as a result, any symptoms of pellagra (26) .
Before he died at age 55, Goldberger wrote 47 papers on pellagra. On his deathbed, he received word that Harvard University nominated him for a Nobel Prize for the fi fth time unsuccessfully. 
THE DOCTORS FRIEDENWALD
Ophthalmologic progress in the United States of America is indebted to contributions from three generations of the Friedenwald family of Baltimore. Th e fi rst Friedenwald 
It is notable that he had no formal training in any of the special Ophthalmologic hospitals of that era. . . . But when one considers that Jonas had been trained in ophthalmology in his home from his fi rst days in medicine, that he undoubtedly learned more in one year than the average student could assimilate in three, that he utilized to the limit every educational facility available to him, this training was more than enough (34) . 
HORACE GREEN OF VERMONT
Th e fi rst American physician to specialize in diseases of the throat was Horace Green (Figure 9 
Green graduated from
Green was the fi rst physician to apply topical medication to the larynx using a probang, and his claim in 1846 caused an international controversy. His method was to soak silver nitrate in a sponge attached to the tip of a 10-inch, curved whale bone and apply the sponge directly to the larynx. Because so few physicians believed that the larynx could tolerate the presence of a foreign body, Green was accused of fraud. He suff ered disrepute for a decade until he demonstrated his technique on patients in 1855 before a committee appointed by the New York Academy of Medicine. In a private autobiography, he described the circumstances:
After my return from my second trip to Europe in 1851, I entered with more spirit than ever into the practice of my "specialty," the employment of local treatment of the air passages. My practice had greatly increased. My patients came from all parts of the world, but with this came also an increase of opposition from my professional brethren. Th ose who were unfortunate in business or from some other cause were envious of my success. Th ey evinced a very unkind spirit and denied the possibility of my doing what I was doing in my offi ce every day. But I would not quarrel with them, trusting that the truth would ultimately be known, and my word vindicated. For several years now I have heard nothing of this opposition (37) .
Th e following passage from letters by a patient, Julia Robertson Pierpont, who underwent a throat operation, vividly describes the appearance, manner, and practice of Green at his home in Vermont in 1850:
Everything was done to make me comfortable and at home. The house is very large and furnished elegantly-costly paintings and statuary are scattered over the building. It is lighted by gas, and the Croton water, hot and cold, is carried all over it. Th ere are speaking trumpets in the walls, in fact everything elegance or comfort could suggest. Dr. keeps his carriage and I don't know how many servants. We dine by candle light and have lunch at one o'clock. Th e dinner is a very ceremonious aff air, and I get almost tired out before it is over. But I learn a great deal at the table, for the conversation is quite refi ned and intellectual. Dr. Green is about forty, young looking, handsome, polite, but sometimes absent minded, has traveled in Europe and likes style but not dashing. Dr. Jenkins is Dr. G's junior partner is talented, amiable, kind, polite, witty, and a great talker, but always talks to the point.
Last not least I will tell you about my throat-Dr. Green sent for me to go to the offi ce a few days after I came and looked at my throat. "Bad enough," was his exclamation. "Th ere is a deep ulceration out of sight, your physicians have not discovered it." Said he, "What would you say Miss R. if I should be obliged to cut away some of that bad fl esh that is in your way there?" I replied, "Whatever you think best to do I will endeavor to submit to patiently"-"Well then the sooner it is over the better, do you not say so?" I answered, "Yes by all means"-I seated myself and while he prepared his instruments, he said it would soon be over and spoke low and sweetly to me, but he was mistaken in his lady, I needed no coaxing and had determined before hand to make no fuss, if it killed me-so I smiled and said nothing. Dr. Jenkins came behind me, I afterward learned, to hold my hand, but that was unnecessary and he did not touch it. I sat perfectly still, and the Dr. cut off my left tonsil. Th e blood streamed from my mouth for about half an hour, and then I sat down and had the right one cut off ,-after it stopped a little, a sponge application of nitrate of silver was applied and almost strangled me. Th e bleeding began again and continued until two o'clock-and for a few days I suff ered a great deal of pain, but I had kind nursing and "French fi xins" to get well on (38) .
A laryngoscope was fi rst used by Garcia in Europe in 1855, but Green was largely responsible for advancing its use in the United States. In 1858 he obtained one from Vienna through a New York surgeon, and in the company of his partner, John H. Douglas, later physician to U. S. Grant, Green began to use the instrument in his practice. After his retirement in 1860, Green was deeply aff ected by the Civil War, for "it was a great trial to him to be unable to do as his forefathers had done-bear arms in his country's defense; and he had no sons old enough to send to the war" (39) . A year after that war ended, he died of tuberculosis at age 66.
FULLER ALBRIGHT
Th e investigative work of Fuller Albright (Figure 10 ) concerned primarily the parathyroid glands, metabolic bone disease, and the relations of the pituitary, adrenal, and gonadal glands. Considered the father of clinical endocrinology, Albright combined beautifully a career of precise laboratory investigation and skilled patient care. Born to distinguished parents in Buff alo, New York, in 1900, Albright attended a school founded by his father and graduated from Harvard College in 1920 and Harvard Medical School in 1924. His senior thesis, "Th e Physiology and Physiological Pathology of Calcium," was a paper he later described as the worst he ever wrote. After an internship at Massachusetts General Hospital, Albright spent a year in research there, and then a year at Johns Hopkins Hospital, where he befriended Read Ellsworth, with whom he would collaborate on many studies. John Eager Howard recalled his fi rst association with these men:
For some reason Ellsworth and Albright accepted me, then a fourth-year medical student, as their workhorse, and a more strenuous pair of masters never existed. I was assigned all sorts of menial tasks, but especially I recall most vividly having to get up in the middle of the night to attend the fi rst patient diagnosed as having idiopathic hypoparathyroidism (40).
Albright then spent a year in Vienna with the pathologist Jacob Erdheim, of whom he later commented, "I will simply state that he knew more about disease processes than any other living man" (41) . Albright returned to Massachusetts General Hospital where he remained in practice, teaching, and research.
Author of 118 medical papers and a book entitled Th e Parathyroid Glands and Metabolic Bone Disease, published in 1948, Albright's contributions to endocrinology included descriptions of 1) idiopathic hypoparathyroidism; 2) secondary hyperparathyroidism; 3) diff use hyperplasia of the parathyroid glands; 4) the relation of renal stones to hyperparathyroidism, coining the term "nephrocal-cinosis"; 5) the importance of measuring serum protein levels to estimate bound calcium; 6) a "syndrome characterized by osteitis fi brosa disseminata, areas of pigmentation and endocrine dysfunction with precocious puberty in females," known as Albright's syndrome; 7) rickets resistant to vitamin D therapy; 8) the pharmacodynamic eff ects of vitamin D; 9) nephrocalcinosis with rickets and dwarfi sm; 10) the pathogenesis of renal tubular acidosis; 11) hypercalcemia with osteoporosis of disuse; 12) postmenopausal osteoporosis; 13) estrogen treatment of osteoporosis in postmenopausal women; 14) pseudohypoparathyroidism; 15) familial hypoparathyroidism with moniliasis; 16) the danger of immobilization in Paget's disease; 17) the milk-alkali syndrome; 18) pseudo-pseudohyperparathyroidism; 19) idiopathic hypercalciuria; and 20) a categorization of pituitary-gonadal dysfunction based on measurement of urinary gonadotropins. Albright delivered the 1943 Harvey Lecture in which he distinguished the pathogenesis of Cushing's syndrome and the androgenital syndrome.
Albright was a strong advocate of clinical investigation. His ideas on the subject were published in an article entitled "Some of the 'Do's' and 'Do-Not's' of Clinical Investigation" (42) . Of fi nancial support, Albright wrote, "Th e man and not the project should be endowed." Of medical hypotheses, he thought "any theory is better than none at all," although every theory was subject to change. He utilized arrow-laden diagrams to illustrate many of his points in papers. Of administrative work, which he detested, he wrote, "Th e desk of a good executive should be clear; that of an investigator should be littered," and he advised that one reserve time each day to think: "If you salvage a few minutes, you will be doing better than most." Albright concluded one paper on osteoporosis with the following statements:
"I have told you more about osteoporosis than I know." "What I have told you is subject to change without notice." "I hope I have raised more questions than I have given answers."
"In any case, as usual, a lot more work is necessary." Albright enjoyed trout fi shing in the Adirondack Mountains and bridge with his friends in Boston. He traveled a great deal with his wife and was fond of wearing a tweed jacket, baggy trousers, and a bow tie. He never discussed personalities. He valued integrity and was openly contemptuous of mediocrity in medicine.
But the life of Albright was not without tragedy. At the early age of 36, the tremor of Parkinson's disease appeared, followed by increasingly worse manifestations over the next two decades. His wife was of invaluable support as his dependence on her increased. Members of his profession also came to his aid:
At the M.G.H. his friends did what was necessary. If a shoelace became untied, the nearest person tied it. When he entered the cafeteria, someone would pick up a tray for him and pay for his meal with the money his wife had stuff ed into his pocket that morning. Th e medical student in Albright's one-month elective course would be given the family's second car, if he did not have his own, and was expected to drive his instructor to and from work, write his notes, and hold his stethoscope against the patient's chest (41) .
He rarely mentioned his disease, the severity of which prompted him to insist on surgical intervention at age 56. After initial improvement, a complication occurred that left him an invalid in a state of akinetic mutism for 13 years until his death in 1969. With characteristic humor, at age 46, Albright had written that Parkinson's syndrome "does not come under my special medical interests, or else I am sure I would have it solved long ago" (40) .
THE CASTLE APPROACH
Pernicious anemia was usually fatal until 1926, when Minot and Murphy fi rst described the benefi cial eff ects of feeding liver to those patients, suggesting that the disease was caused by a nutritional or metabolic defect. In early 1927, at age 30, W. B. Castle (Figure 11 ) conceived the theory that the relation of the gastric abnormality achlorhydria to the hematologic abnormality anemia was causal. For the next 2 years, Castle directed meticulous Selected medical luminaries clinical experiments to demonstrate that the gastric abnormality caused the hematologic abnormality.
He fi rst found that oral administration of gastric juice (intrinsic factor) or beef muscle (extrinsic factor, vitamin B 12 ) alone was ineff ectual in treatment of pernicious anemia. Administration of a mixture of both, however, rendered the patient "erythropoietically active as judged by prompt reticulocyte responses and gains in red cell counts" (43) . Castle presented preliminary data to the American Society for Clinical Investigation in 1928, concluding that "the achylia gastrica of the pernicious anemia patient is operative in the production of a defi ciency causing the disease through a failure of the patient's stomach to produce the substance apparently found during digestion in the normal stomach" (44) . Th at substance he later identifi ed as intrinsic factor, which is secreted by parietal cells of the stomach and binds to vitamin B 12 in the distal ilium. Others before him had appreciated that achlorhydria and anemia were associated, but no causal relationship had been demonstrated. What also distinguishes the clinical investigation of Castle was his direct responsibility for data. He cared for the patients, carried out the assays, and monitored all procedures. Eugene Stead, who was chief resident at the Th orndike from 1937 to 1939 and later chairman of the Department of Medicine at Emory University and then Duke University, had these recollections:
William Castle was the most original thinker of my Th orndike mentors. I fi rst met him on the steps of Burnham Building. A resident was describing the course of a patient with kidney disease and his projected treatment. I pointed out to him the error of his ways, and the resident defended himself by telling me that he was following Castle's instruction. I replied that I didn't believe Castle knew much about this problem. I sensed without turning around that a third person had come near enough to hear this exchange. On turning around, the newcomer said, "I'm Bill Castle, and I'd like to take part in this discussion." I was, of course, very embarrassed; but not Castle. He was too secure in his good sense to be annoyed by criticism. We agreed that I knew more about this particular problem than he did. Castle was always willing to look at any critical problem, and he never felt uneasy if he did not have much specifi c knowledge about the problem. He could identify the problem and the points at issue. He then extracted from his colleagues what they knew and added any information that he had. Knowing the general state of knowledge and the techniques available to investigators, Castle could make a reasonable guess about the knowledge that could be obtained from the library, and various members agreed to look up the relevant paper. Knowing the state of the art, he could project the next experimental approach to unearth new knowledge. A wise man, he had defi ned a clinical problem, collated information from persons present at the bedside, decided on the necessary library work and projected the next clinical research on the problem-all without a complete and comprehensive knowledge of the subject. He taught me that I need not know everything to be an eff ective teacher. When I visit other hospitals, the resident is frequently surprised that I will see any type of patient in front of a large group without special preparation. Th e Castle approach gives me that freedom (45) .
HENCH AT THE MAYO CLINIC
After he received a Nobel Prize in 1950, Philip S. Hench ( Figure  12 ) commented, "At the Mayo Clinic no man works alone" (46) . On September 21, 1948, 7 days before he would depart for England to deliver the Heberden Oration, Hench and two colleagues, Howard F. Polley and Charles H. Slocumb, administered 100 mg of compound E, later named cortisone, to a young woman with rheumatoid arthritis. Th e events leading up to this breakthrough in medicine are as interesting as what followed, described below by Polley and Slocumb (47):
By the evening of Sept. 23, our fi rst patient felt better. Slocumb reported this to Hench, telling him that if the eff ects were sustained another 24 hours he must see the patient before he left Rochester. The next morning the anti-rheumatic changes were undeniably evident. Hench was very busy with fi nal preparations for his departure, and only grudgingly did he agree to meet us at her hospital room at 7:30 p.m., Sept. 24. As he entered the doorway he exclaimed to her, "You're ruining my evening!" After he visited with her, however, it became apparent that she was "ruining" more than his evening. Now he was most reluctant to leave Rochester, especially because he was not to return for almost three months. . . .
Conferences with Hench continued until his departure as we made plans for continuing and extending studies that now were clearly and urgently needed. Hench particularly wished to avoid premature publicity. Th e hopes of arthritic patients and their relatives were (and still are) understandably easy to arouse. All of us were well aware of what Hench frequently used to refer to as the "inevitable 65%"-that large percentage of favorable responses that seemed to occur, initially, with most therapies for rheumatoid arthritis. We all agreed to refer to compound E by the code name, "Substance H." ["H" was a letter common to all three clinicians' names.] Th e title of the Heberden Oration delivered by Hench was "Th e Potential Reversibility of Rheumatoid Arthritis," based on 19 years of astute clinical observation. In a reminiscence, Hench recalled his fi rst interest in the subject in 1929, at age 33:
Rheumatoid arthritis was considered a relentless progressive disease. Therefore, I too was not optimistic when, on April 1, 1929, I went to see another rheumatoid patient. But he was diff erent from any I had ever seen.
For a long time, this patient's joints had been painful and swollen. Th en one day yellow jaundice developed, and almost immediately the painful swelling began to disappear. When I saw him a few days later, he had practically no rheumatism.
Th ereafter, on the lookout for this phenomenon, I saw it happen fi fteen more times during the next fi ve years. Only one conclusion was possible. Contrary to the belief of centuries, rheumatoid arthritis must be potentially reversible, and rapidly so (48) .
Two years later, Hench observed that arthritic pain temporarily decreased in pregnant women, and he reasoned that a steroid hormone may be responsible, since the hormones are high in blood during pregnancy. Hench studied these two phenomena for the next 8 years, observing that allergic conditions, such as asthma, hay fever, and food sensitivity, were also lessened in the presence of jaundice or pregnancy. He concluded that the unknown factor was a steroid hormone, both antiallergic and antirheumatic, present in the blood during liver disease and pregnancy, and he attempted to defi ne it:
In any event, I very much needed chemical help, and sought it from various colleagues, especially Edward C. Kendall, chief of the Division of Biochemistry. Prior to 1938, my conferences with Dr. Kendall were infrequent and casual. But thereafter he became my chief collaborator. As we tried on innumerable occasions between 1938 and 1948 to conjecture what might be the chemical nature of substance X, neither of us knew that he and his associates, working on the adrenocortical compound E in his laboratory a few yards away, were at the very moment trying to isolate, identify and synthesize substance X or a reasonable facsimile thereof (48) .
Th eir interests eventually focused on the adrenal cortex as the source of the unknown factor, one of six steroids designated A through F that Kendall isolated by 1940. Enough compound E for practical use was not prepared until 1948, however, when the fi rst 100-mg dose was administered to a rheumatoid patient. Hench treated 14 bedridden arthritic patients with compound E over the next year and later fi lmed them running and jumping. Compound E was eventually named cortisone. Wrote Hench:
Dr. Kendall has reminded me of an expectant mother who is so preoccupied that she never gets around to choosing a name for her off spring. And so in the early days when I objected to using its chemical name (Can you blame me? I could hardly pronounce it.) and when I asked Dr. Kendall to suggest a permanent substitute for the nondefi nitive term, "Compound E," he soon gave me, without enthusiasm, a piece of paper with the abbreviation "corsone" written on it. But he did not mind when I wrote underneath his suggestion my own amendment, "cortisone," and thus it was "baptized" (48) .
In 1950 Hench, Kendall, and Tadeus Reichstein, a German scientist, were awarded a Nobel Prize "for their discoveries concerning the suprarenal cortex hormones, their structure and biological eff ects." Of cortisone, Hench wrote that it must have an oxygen atom at position 11, without which it is not cortisone and with which it is "a thing of power."
THE COLLABORATION OF KELLY AND BROEDEL
From 1894 to 1910, the collaboration of Howard A. Kelly (Figure 13 ), the gynecologist, and Max Broedel (Figure 14) , the medical illustrator, resulted in tremendous advances in both the science of gynecology and the art of medical illustration. Lured by Kelly from Leipzig to Baltimore at age 24, Broedel made illustrations over the next 15 years primarily for Kelly, who was chairman of the Department of Gynecology at Johns Hopkins University School of Medicine. Th e illustrations appeared in Kelly's Operative Gynecology in 1898 and 1906, Medical Gynecology in 1908, and several other books, setting a standard of unprecedented quality. Broedel achieved expertise for two reasons. First, he was a competent scientist, as well as artist, who learned anatomy with his own scalpel and knew well what he drew. Second, Kelly was a competent artist as well as scientist, who made superb diagrams with his own pencil and could direct Broedel's eff orts. Each man aff ords fascinating study.
Selected medical luminaries To illustrate well, Broedel believed, "the artist must fi rst fully comprehend the subject matter from every standpoint: anatomical, topographical, histological, pathological, medical, and surgical" (49) . A year before his death, Broedel wrote an essay entitled "Medical Illustration," from which the following is quoted: I dissected and injected the pelvic and abdominal organs many times. No drawing was made by me without original study by injection, dissection, frozen section, or reconstruction. When variations in adult forms puzzled the eye, the study of embryology gave the key. Many embryos and fetuses were injected, dissected, sectioned, and studied (50) .
Kelly encouraged Broedel to make original investigations to clear up obscure points, and Broedel was appreciative:
Th at meant temporary cessation of illustrative output until the question could be answered. He never failed to give consent to such digressions. Few authors of medical books will do that. Without his sympathetic attitude we could not have learned our trade as we did (49) .
Th omas S. Cullen, the second professor of gynecology at Hopkins and friend of Broedel, described him as "a born investigator," giving this account:
On one occasion Dr. Kelly wanted some anatomical data about the blood supply of the kidney. Broedel would go to the autopsies in the Pathological Laboratories, get a normal looking kidney, attach it by a tube to the tap, and wash out the kidney. He would then fi ll the arteries of the kidney with red, the veins with blue, and the ureter with yellow. Next he would digest the kidney, using the digesting method he had seen Mall use in Ludwig's laboratory in Leipzig. Th e results he obtained were fascinating (51).
Another major reason Broedel achieved expertise in medical illustration is that Kelly was a talented draftsman himself and an excellent teacher. According to Broedel, He had a way of making little modest outline sketches when he explained his operative procedure to his illustrators. . . . Every clinical phenomenon, every operative procedure fl owed in simple eloquent lines from the end of his pencil. Few medical men can do that (49) .
When Kelly was operating, Broedel would visit the operating room and confer with him. Kelly might ask Broedel to sketch a specimen or a new surgical technique, and if the subject was unclear, Kelly would make a few strokes with a pencil and Broedel would see his intention and begin. Th e young German knew he was fortunate to have an excellent teacher:
He could see that my ignorance in medical matters was a handicap to me. I felt sure that I could draw what I understood but found it exceedingly hard to plan a picture so that any one, even a layman, could understand it. It was diffi cult for me to select the most suitable view, to determine what to show and how to show it, what to emphasize and what to subdue or leave out. Th is is where I hesitated and wasted time, as every novice does. It was lucky for me that Dr. Kelly had the remarkable gift of explaining with sketches. In a few simple, but graphic lines, he could show all the new ideas in connection with his operative work. Th ere is no question that Dr. Kelly's genius for visualization and for sketching paved the way for his illustrators (50) .
Th us the collaboration of Kelly and Broedel was mutually benefi cial. Just as Broedel claimed for medical illustration that "each book marked an advance in our method of approach and technic" (49) , Kelly could claim that each book marked an advance in the practice of gynecology.
ON THE AUTOBIOGRAPHY OF HUGH YOUNG
Grandson After saying good-by to the people of Albemarle County, who had been so kind to me at the university, I sold my furniture and returned to my home in San Antonio. Th e newspapers had carried an account of the graduation and had even stressed the three degrees acquired in four years, but no one guessed how little practical medicine I knew. One of my old friends told me that a friend of his had something wrong with her and he wanted me to make an examination and operate. He remarked that he would not trust the old fogies in San Antonio to do the operation, but that he would trust her to me with my modern, scientifi c knowledge of surgery. Fully aware of my shortcomings and that San Antonio had excellent surgeons, still I could not bring myself to tell him the truth.
After seeing the patient and palpating the uterus, I made out that the lower portion was greatly enlarged and should be cut off , but what the proper operation was I hadn't the slightest idea. I told them a surgical operation was necessary and that I should be glad to take charge of the case, but as I was just starting in practice, it would be better for all concerned if I called in Dr. Cupples, just to prevent criticism. Asserting that he saw no reason for bringing in an old-timer, my friend consented. Dr. George Cupples had graduated at the universities of Edinburgh, London, and Paris, but on account of a tuberculous sister had left Europe and come to West Texas, hoping that the dry climate could cure her. He had done some of the fi rst great surgical operations in the United States. Examining the patient, Dr. Cupples said, "Th is is a case for Schroeder's operation, which, as you know, removes this enlarged uterine neck obliquely and, by an excellent plastic closure, restores the uterus to normal." Simply saying that I agreed with him, I asked whether he would kindly assist me. Th e old gentleman said, "I wouldn't do this for anyone else, but your father is my dearest friend and I'll do it for his son." I asked two other distinguished doctors to help me at the operation. A knife was handed to me. I held it aloft. Th en, saying, "In your august presence, Dr. Cupples, I could not think of doing this operation," I pushed the knife into his hands. He expressed pleasure at my pretty speech and did a beautiful operation. I was saved (52).
Young collected $40 from the patient and bought a train ticket to Baltimore where he began to learn his art.
One of the chief misfortunes of medical biographies is that they are often contrived for the lay reader, neglecting to describe scientifi c achievements in suffi cient detail. Young's autobiography caused a shock in the medical community because he explicitly described his practice, discoveries, and achievements, including illustrations of human anatomy, instruments, and surgical procedures. He was a pioneer in prostatectomy and presents superbly the suprapubic, perineal, and transurethral approaches that he mastered. Young believed that the way to assure continued study of medicine was to write papers, and he wrote over 300 articles and 5 books. "Th e urge to pursue interesting problems and to write and lecture about them has been an ever present motive force," he wrote. "In fact, if two or three weeks go by without my being engaged in the preparation of some manuscript I have a distinct feeling of unrest." Young also founded the Journal of Urology in 1917 and edited it until his death in 1945.
Young was a glamorous, impeccably dressed man with a passion for opera, fi ne art, books, vintage wine, hunting, and fi shing. He was a showman in the operating room but never lost his temper or raised his voice. James H. Semans, a former resident of Young's, recalled:
On a particularly complicated case, and one of the rare occasions of death in the operating room, he gathered his audience together, drew a sketch of the operation, and labeled it "A Tale of Errors. H.H.Y." He was ashen gray; but was not one to dwell on failure and returned to his dapper self by the following day (53) .
Many eminent people came under the care of Young, including President Woodrow Wilson, "Diamond Jim" Brady, who fi nanced the Brady Urological Institute, and H. L. Mencken, who read the manuscript of Young's autobiography and advised him not to change a thing (54) .
THE INTERPERSONAL THEORY OF HARRY STACK SULLIVAN
The first and foremost psychoanalytic theorist in the United States was Harry Stack Sullivan (Figure 16 ), who defi ned psychiatry as the study of interpersonal relations. Th e theory was a result of his striving for "a rational system as to what can be done about anyone anywhere who is not living as well as he seems capable of living with his fellow man." Sullivan believed that "man is more simply man than diff erent one from another," and therefore he stripped his psychiatric system of any particular cultural heritage in the pursuit of a universal theory.
Born It has seemed to me that though his theoretical contributions have advanced psychiatry as a social-biological discipline, Sullivan's main clinical eff ectiveness stemmed from championing the schizophrenic group of patients and attacking-tooth-andnail, as it were-anyone who derogated, molested, or neglected such patients. Th at is, he was on the patients' side, fi rst and last. In the hospital they were "My schizophrenics!" Nobody should interfere with them! Needless to say, the convulsive, anoxic, and psychosurgical methods were anathema to him (55 A precept of the interpersonal theory is that humans require interpersonal relations, that they have needs for satisfaction (food, shelter, sleep, the physical presence of another, lust) and for security (self-esteem or self-respect). Sullivan believed that man is vulnerable to anxiety, which "arises from one's relations with others in the later stages of life and manifests itself fairly readily under provocation as a rationalization pertaining to the ill-esteem of another." Th e relation of infant and mother, upon which so much depends in later life, is the beginning phase of development, from birth to "almost invariably 15 or more years." Sullivan believed that "unfortunate experiences at any developmental phase may do great damage to one's possibilities of future interpersonal relations."
In an introductory lecture to students at Washington School of Psychiatry a year before his death, Sullivan presented the goal of the psychoanalyst: Some of you who like myself have an agricultural background realize that much of the heartache of the farm is the weeds; but the weeds are not that which is essential on the farm. Th e crop is essential, but the weeds are the trouble. And so it is in psychotherapy: Anxiety is the problem, but the unnumbered operations which human skill has devised-your patients' skill and experience have devised-to avoid and minimize anxiety, are what you have to struggle with in getting to the problem. But very much like the farmer's experience-after he has killed some weeds, other weeds will appear-in this work concentration on the unnumbered security operation, the protective performances, and so on, called out by hints of anxiety can go on forever. You can make a good living doing that. Th e only thing you can't do is make very marked change in the patient, aside from the process of aging. . . . When you have become fairly clear on the specifi c and particular vulnerabilities to anxiety which are irrational from the standpoint of the broader culture or the particular world in which a person is living or is to live, you have come to that which can be cured, that to which psychotherapeutic technique can apply (56) .
OSLER AND THE CASE STUDY
William Osler (Figure 17) , author of the fi rst modern textbook of medicine in 1892, was responsible for the modern emphasis of learning medicine at the bedside. Osler placed the student at the bedside and kept him on the wards. His instructions were to learn by studying the individual patient, advocating what he called the natural method of teaching, in which the student "begins with the patient, continues with the patient, and ends his studies with the patient, using books and lectures as tools, as means to an end. His own writings demonstrate the importance he placed on study of the single patient. Before his textbook appeared in 1892, Osler had already published over 200 brief reports of single clinical or necropsy cases. He believed that in each patient, "there is something to be found out; and in each case, however trivial, there is something novel." Osler recognized that theoretical teaching in medicine is inadequate, that the student must learn at the bedside.
It is not hard, for example, to teach him all about the disease pneumonia, how it prevails in the winter and spring, how fatal it always has been, all about the germ, all about the change which the disease causes in the lungs and in the heart-he may become learned, deeply learned on the subject-but put him beside a case, and, he may not know which lung is involved, as he does not know how to fi nd out, and if he did fi nd out, he might be in doubt whether to put an ice bag or a poultice on the aff ected side, whether to bleed or to give opium, whether to give a dose of medicine every hour or none at all, and he may not have the faintest notion whether the signs look ominous or favourable. . . . He does not see the pneumonia case in the amphitheater from the benches, but he follows it day by day, hour by hour; he has his time arranged that he can follow it; he sees and studies similar cases, and the disease itself becomes his chief teacher, and he knows its phases and variations as depicted in the living; he learns under skilled direction when to act and when to refrain; he learns insensibly principles of medicine, and he possibly escapes a nickle-in-the-slot attitude of mind, which has been the curse of the physician in the treatment of disease (58).
Osler believed that the art of medicine was observation and that it is an art diffi cult to acquire. He wrote:
Let not your conceptions of the manifestations of disease come from words heard in the lecture room or read from the book. See, and then reason and compare and control. But fi rst see. No two eyes see the same thing. No two mirrors give forth the same refl ection. Let the ward be your slave and not your master. Live in the ward (58).
Osler emphasized that the quality of observation is not always proportionate to the quantity of cases observed, that acquisition of experience and knowledge is not dependent on a large hospital and a large number of cases. He stressed the study of single patients.
Each case has its lesson-a lesson that may be but is not always, learnt, for clinical wisdom is not the equivalent of experience. A man who may have seen 500 cases of pneumonia may not have the understanding of the disease which comes with an intelligent study of a score of cases, so diff erent are knowledge and wisdom, which, as the poet truly says, "far from being one, have ofttimes no connexion" (58) .
ENGEL AND THE CONCEPT OF DISEASE
Modern medicine has been dominated by the biomedical model of disease, which tends to attribute to each disease a single biologic cause. George L. Engel ( Figure 18 ) described in 1959 an alternative perspective that recognizes that the determinants of health and disease are multifactorial with manifestations on social, psychologic, and biologic levels, best conceptualized in terms of a hierarchy of natural systems, a biopsychosocial model (59, 60) . Th e physician attempts to recognize disease and restore health to the patient at all levels. Th e interview and examination of the patient are an eff ort to identify not a single biologic defectSelected medical luminaries Figure 18 . George L. Engel. causing disease but "the conditions necessary and suffi cient to bring about a particular constellation of signs and symptoms" (61) .
Born in 1913 in New York City, Engel graduated from Dartmouth College in 1934 and Johns Hopkins University School of Medicine in 1938. An important infl uence was an uncle, Emanuel Libman, a physician-scientist of international distinction, in whose house Engel lived. Libman asked the only question of James B. Herrick after listening to the uneventful address of Herrick's classic paper "Clinical Features of Sudden Obstruction of the Coronary Arteries" in 1912 (see "Herrick and Heart Disease" section). As an undergraduate, Engel began his research career at the Marine Biological Laboratory in Woods Hole, Massachusetts, where he spent two summers and wrote his fi rst two papers. Th e summer after his freshman year in medical school Engel spent with his twin brother in physiologic research at the All-Union Institute of Experimental Medicine in Leningrad, the home of Pavlov's laboratories. Th e next summer Engel worked for Harrison Martland, a prominent pathologist in New Jersey, and participated in over 300 autopsies. Th rough an elective clerkship at Boston City Hospital during medical school, Engel came under the important infl uence of Soma Weiss.
Th e fi rst 2½ years after graduation Engel spent as a rotating intern at Mount Sinai Hospital in New York City, by the end of which he had presented three papers to the New York Neurological Society and had six papers in press. Th e next year he spent as a fellow at Peter Bent Brigham Hospital, where he resumed work with Soma Weiss and began teaching clinical methods to medical students, which he would continue throughout his career. Engel also began work with John Romano, a psychiatrist, who was soon appointed professor of psychiatry at the University of Cincinnati College of Medicine, where in 1942, at age 29, Engel accepted a joint appointment in medicine and psychiatry. At Cincinnati General Hospital he worked with Eugene Ferris in medicine for 4 years, perhaps his most formative period. In 1946 he accompanied Romano to the University of Rochester as assistant professor of psychiatry and medicine with the challenge as an internist to develop teaching and research in psychosomatic medicine. Out of this emerged a broad-based program in psychosocial medicine, including a postresidency fellowship to educate nonpsychiatric physicians in the psychosocial dimensions of their disciplines. Engel became an emeritus professor in 1983, and a George L. Engel Professorship of Psychosocial Medicine was endowed in his name.
Engel has drawn attention to an important factor in sudden death, psychic stress (62) . He attempted to "identify and classify the kinds of life circumstances and psychological reactions with which sudden death is alleged to be associated and to establish the prevalence of each association." He read newspapers to fi nd reports of cases of sudden death, writing:
Over a six-year period we succeeded in collecting 170 such items, mostly from the Rochester press but also from newspapers here and abroad, wherever the author happened to be, as well as from interested colleagues who sent clippings. Only reports with clear reference to a precipitating life situation were used, and all instances in which suicide was even a remotely possible explanation were scrupulously excluded. Most deaths occurred within an hour of the event reported although all the victims were considered still to be reacting emotionally to the event at the moment of their demise (63).
Engel found startling cases of sudden death preceded by emotional upset. Th e following he included as a case of "sudden death during acute grief ":
A dramatic example is the death of the 27-year-old army captain who had commanded the ceremonial troops at the funeral of President Kennedy. He died ten days after the President of a "cardiac irregularity and acute congestion," according to the newspaper report of the medical fi ndings (63).
Engel classifi ed the life settings during which sudden death may occur into the following eight categories, with the percentage distribution:
1. Personal danger or threat of injury (27%) 2. Collapse or death of close person, on impact (21%) 3. Acute grief, within 16 days (20%) 4. Th reat of loss of close person (9%) 5. After danger is over (7%) 6. Loss of status or self-esteem (6%) 7. Reunion, triumph, happy ending (6%) 8. During mourning or anniversary (3%) Engel emphasized that psychic stress may interact with other factors to induce sudden death, perhaps by initiating the chain of events leading to death. He believed that psychic stress should not be ignored as a possible contributing factor to death and disease and that precautions should be taken in care of the vulnerable patient in environments of stress, such as in the ambulance, emergency room, and intensive care unit.
